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a  b  s  t  r  a  c  t
Acquired  ﬁstulous  communication  with  the  left  atrial  (LA)  chamber  has  been  described  in  the  presence
of  LA  mural  thrombus  in  patients  with  rheumatic  mitral  stenosis  (MS).  Hereby,  we  present  the  case
of  a 74-year-old  man  with  rheumatic  MS  and a huge  LA  thrombus  found  in echocardiography.  Coro-
nary  angiography  revealed  an  extensive  ﬁstula  formation  feeding  mainly  from  the atrial  branches  of lefteywords:
hrombosis
ascular ﬁstula
itral  valve stenosis
oronary  angiography
circumﬂex  and  right  coronary  arteries  and  draining  into  the LA chamber.  Moreover,  left anterior  descen-
ding  (LAD)  and right  coronary  arteries  had  slow  ﬂow  with  regional  wall  motion  abnormality  in  the  LAD
territory  and  left  ventricular  ejection  fraction  of  35%  in  echocardiography.
<Learning objective:  This  is  a  unique  case  of  neovascular  formation  in  terms  of number  and  extent  of
the  ﬁstulous  connections.  It  appears  that angiographic  evidence  of  neovascularity  and  ﬁstula  formation  in
patients  with  rheumatic  mitral  stenosis  is  a highly  speciﬁc  sign  for the  presence  of  left atrial  thrombus.>
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Coronary artery ﬁstulas are uncommon ﬁndings described as
bnormal communications between a coronary artery and a cardiac
hamber or major vessel. They are most commonly congenital in
ature, but acquired forms of coronary artery ﬁstula formation have
een reported following penetrating and non-penetrating chest
raumas, as iatrogenic; for example due to right ventricular biopsy
r percutaneous coronary intervention and also in association with
ardiac tumors and left atrial or ventricular mural thrombi [1,2]. We
resent a case of multiple coronary ﬁstulous communications with
 large organized left atrial thrombus in the context of rheumatic
itral valve stenosis (MS) accompanied by the slow-ﬂow coronary
henomenon.
ase report
A 74-year-old man  was admitted to our cardiology depart-
ent because of worsening dyspnea on exertion (The New York
eart Association (NYHA) class III) and typical effort-related angina
Canadian Cardiovascular Society class III) during the previous
eek. He had a known history of symptomatic rheumatic MS
NYHA class II) from 2 years prior to referral, treated medically
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with beta-blockers and diuretics; however, he was  not receiving
oral anticoagulant medication. He did not have a known history
of atherosclerotic risk factors except for his age, but laboratory
examination on admission revealed dyslipidemia with low serum
high-density lipoprotein cholesterol of 31 mg/dl. Of note, cardiac
troponin I was  negative. Electrocardiography revealed atrial ﬁbril-
lation and low voltage limb leads with non-speciﬁc ST-T changes
in the infero-lateral leads.
Trans-thoracic  and trans-esophageal echocardiography (TEE)
were performed. There was  evidence of both rheumatic and degen-
erative changes in the valves. Mitral valve was densely calciﬁed
and had critical stenosis with an area of 0.6 cm2 in planimetry.
Aortic valve had marginal thickening (ascribed to the rheumatic
involvement) with associated calciﬁcation at the basal portion
of the leaﬂets (suggestive of sclerotic changes). There was mild
to moderate stenosis (area: 1.5 cm2) according to the calculated
area by continuity equation. Estimated pulmonary artery pres-
sure was  about 45 mmHg. Resting wall motion abnormality (WMA)
was noted in the apical, mid-anterior, and antero-septal seg-
ments. Myocardial thickness was preserved in all regions. Left
ventricle (LV) ejection fraction was  35% by the biplane Simpson’s
method. Left atrium (LA) was severely enlarged (LA volume index:
82 cm3/m2) and had thick smoke in two-dimensional studies. LA
auricle (LAA) was ﬁlled with a large and relatively echogenic mass
protruding into the LA cavity (Fig. 1A and B). The mass was  so huge
that it could not be evaluated in one aspect in TEE. The largest area
in one-view aspect was 16 cm2.
Coronary angiography revealed the left anterior descending
(LAD) artery to have intimal irregularities at proximal and
vier Ltd. All rights reserved.
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Fig. 1. (A and B) Transesophageal images denoting to the large mass (asterisk) in
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Fig. 2. Left coronary angiogram in left anterior oblique cranial projection indicates
two  ﬁstulous communications from atrial branch (black arrow) and distal of cir-
cumﬂex artery (white arrow) draining into the left atrial chamber with blushing
and  pooling of contrast medium.
Fig. 3. Left coronary angiogram in left lateral projection reveals that left anterior
descending  artery is slow ﬂow with non-signiﬁcant stenosis at mid-portion. Therehe left atrium, originated from the auricle (B). Note the associated mitral stenosis
hich  was  in the context of rheumatic heart disease. MV,  mitral valve; AO, aorta;
A: Right atrium.
on-signiﬁcant stenosis at mid-portion; ithad severe slow ﬂow
ith contrast staining during washout (Figs. 2 and 3; Movies 1 and
). Left circumﬂex (Lcx) artery also had some intimal irregulari-
ies; there was  a well-developed ﬁstulous connection arising from
he LA branch and also a smaller one from distal Lcx draining into
he left atrium manifested as blushing together with small pools
f contrast medium (CM) and a spectacular smoke-like appear-
nce (Figs. 2 and 3 and Movies 1 and 2). Right coronary angiogram
howed a well-developed ﬁstula formation from the atrial branch
o the LA wall and also a small ﬁstula from the postero-lateral ven-
ricular (PLV) branch (Fig. 4 and Movie 3). Right coronary artery
RCA) had severe slow ﬂow as well. The patient underwent mitral
alve replacement with a large organized thrombus resected dur-
ng surgery which was subsequently conﬁrmed by histological
tudies.
iscussion
Acquired ﬁstulous communication with LA chamber has been
escribed in the presence of LA mural thrombus in patients with
heumatic MS  undergoing open mitral valve surgery [2]. The most
mportant differential diagnosis is LA myxoma where clinical,
chocardiographic, and coronary angiographic features can help toare two  ﬁstulous communications from atrial branch and distal of circumﬂex artery
draining into the left atrial chamber with blushing and pooling of contrast medium
and smoke-like appearance.
differentiate it in most cases. Echocardiography has a deﬁnite role
in the diagnosis of cardiac tumors and thrombi. It characterizes the
cardiac masses by deﬁning the shape and appearance, number and
size, margins, location and sites of attachment, and especially their
relation to the LAA. A left atrial mass can be deﬁned as a thrombus
if it is an immobile mass which occludes the atrial appendage and is
associated with atrial enlargement, atrial ﬁbrillation, mitral steno-
sis, prosthetic mitral valve, low cardiac output, and spontaneous
atrial contrast echoes [3]. Myxoma is characterized by a mobile
pedunculated mass originating from fossa ovalis. In some cases in
which a thrombus has a stalk, it could be misdiagnosed as myx-
oma [4]. Typically, this patient was  a case of rheumatic MS  with
a huge LA and thick smoke, together with a large immobile mass
which ﬁlled the LAA, all in favor of a thrombus. The thrombus was
so huge that it almost occupied the whole LA cavity. What is hard
126 A. Gholoobi, H. Poorzand / Journal of Ca
Fig. 4. Right coronary angiogram in left anterior oblique cranial projection shows a
well-developed ﬁstula formation from the atrial branch to the left atrial wall (black
arrow) and also a small ﬁstula from the postero-lateral ventricular branch (white
arrow)  manifested as blushing and pooling of contrast medium into the left atrial
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[9] Charles RG, Epstein EJ, Holt S, Coulshed N. Coronary embolism in valvular hearthamber.
o believe in this patient is the fact that he had not been prescribed
ral anticoagulants. MS  in the presence of atrial ﬁbrillation is a clear
ndication for anticoagulants. Warfarin is the single oral anticoag-
lant available in our region, but many physicians might hesitate
o prescribe it even in appropriate clinical settings like this patient.
his could be due to the low socioeconomic status or poor compli-
nce of the patients and more importantly the lack of availability
f anticoagulation monitoring in rural regions. The use of new oral
nticoagulants without the need for anticoagulation monitoring
ould solve this problem in developing countries, if widely avail-
ble and with reasonable cost. From the angiographic aspect, ﬁstula
nd neovascular formation associated with LA thrombus manifest
s small vessels arising from a coronary artery and terminating
n a network of small vascular channels with blushing and pool-
ng of CM within the LA. The feeding coronary arteries have been
eported to be from the atrial branches of RCA or Lcx or both [2].
n our patient we observed two well-developed ﬁstulas from both
trial branches of Lcx and RCA as well as two smaller ﬁstulas from
istal Lcx and the PLV branch of RCA. To our knowledge, such an
xtensive ﬁstula formation has not been reported to date. In a study
y Colman et al. on 30 patients who underwent open mitral valve
urgery with angiographic evidence of neovascularity and ﬁstula
ormation, the feeding coronary artery was observed to always arise
rom the Lcx. These angiographic ﬁndings, in this speciﬁc group of
atients, had a sensitivity of 32.8% and a speciﬁcity of 98.8% for
he LA thrombus diagnosis [5]. In another similar study by Sharma
t al., similar angiographic features had a sensitivity of 72.7% and
peciﬁcity of 92.7% for detecting thrombus in the LA or LAA [6]. The
ngiographic features seen in a thrombus are distinguished from
ongenital coronary ﬁstulas by the small size of vessels, drainage
nto the LA (congenital ﬁstulas drain into the right heart cham-
ers; mainly right atrium), appearance of blushes and pooling of
M and absence of hemodynamically signiﬁcant shunts [2], all of
hich were typically seen in this patient.
Magnetic resonance imaging is another imaging modality in the
ifferentiation of thrombi from myxomas. After gadolinium injec-
ion, myxoma is lifted up on periphery whereas a thrombus remains
nchanged; however, a thrombus could also lift up on periphery
hen it is organized [7].
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The other issue in our patient was  the clinical presentation of
typical exertional angina with echocardiographic evidence of WMA
in LAD territory with preserved wall thickness and a low LV ejec-
tion fraction of 35% in the absence of signiﬁcant epicardial coronary
artery disease in angiography, but with very slow ﬂow coronar-
ies (LAD and RCA). Several hypotheses could be proposed in this
respect. Coronary steal syndrome, old non-trans mural myocardial
infarction (MI) secondary to in situ thrombosis on a non-signiﬁcant
atherosclerotic plaque, coronary thromboembolism from the LA
thrombus, and the slow coronary ﬂow phenomenon were all
considered in this patient. Coronary steal syndrome has been
introduced in cases of coronary ﬁstula as the cause of anginal symp-
toms, but it could not have had a causative role in this patient.
The extensive ﬁstulous formation had originated from RCA and
LCX which was  not compatible with the deﬁned WMA  in the LAD
territory. Another causative factor could be coronary thromboem-
bolism; although it is a rare cause of MI  but should be considered
in patients with predisposing factors like this old patient with MS,
atrial ﬁbrillation, and especially a source of embolism in the LA who
received no anticoagulant therapy. The majority (2/3) of emboli
involve LAD, which could be due to the preferential ﬂow into the
left coronary system related to aortic valve morphology or other
hemodynamic factors that favor diastolic blood ﬂow into the left
coronary system. Most patients (3/4) present with ST-elevation MI
and the rest with non-ST elevation MI.  Worth noting that about 1/3
patients have either no history or an atypical history of acute MI
[8,9]. Another reason for the LAD territory WMA  could be the coro-
nary slow ﬂow phenomenon itself. There is a recent case report of
acute MI  secondary to coronary slow ﬂow [10]. Nevertheless, the
exact mechanism of WMA  in this patient remains speculative and
might be multifactorial.
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Supplementary data associated with this article can be
found, in the online version, at http://dx.doi.org/10.1016/j.jccase.
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